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\$y Preparation of tablets of microbiological substances. 

© A process for preparing tablets of microbiological sub- 
stances is provided which results in tablets containing inac- 
tivated microorganisms and substantially the same antigenic 
determinants as did the infectious microorganisms prior to 
inactivation. 
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PREPARATION OF TABLETS OF 
MICROBIOLOGICAL SUBSTANCES 
TECHNICAL FIELD 
ThiB invention relates to control products for 
uBe in monitoring the performance of assays, especially 
immunoassays, for the detection of molecular markers 
indicating the presence of microorganisms in a sample 
and more particularly to the process for preparing 
tablets of microbiological substances containing 
inactivated microorganisms having retained antigenic 
determinants. 



BACKGROUND ART 

Traditionally, culture methods have been employed 
to detect the presence of microorganisms in samples. 
A sample is said to be infected with an organism if 
growth of the microorganism can be demonstrated under 
the nutrient and environmental conditions necessary to 
permit or sustain its growth. In addition to culture 
techniques, several other methods have been described 
for the detection of infection which do not depend on 
the growth or microorganisms. These methods generally 
employ one of several immunoassay techniques, such as 
latex agglutination, radioimmunoassay, or enzymeimmuno- 
assay to detect the presence of specific antigens 
derived from the microorganism in a sample. These 
immunoassay techniques may be applied directly to a 
specimen taken from a patient or other source, such as 
food, water, or the atmosphere or they may be applied 
to a colony isolated from a culture plate which had 
been inoculated with the sample. 

Good laboratory practices dictate that the 
reagents used in 6uch testing be monitored regularly 
to assure that the expected results will be obtain d 
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both with samples that contain and those that do not 
contain the organism in question. Microbiology 
laboratories frequently maintain viabl cultures of 
microorganisms to be used as control material^ for 
such performance testing. This represents a consider- 
able commitment of time, equipment, supplies, and 
personnel trained in the techniques of microbiology. 
The maintenance of viable cultures of infective 
materials poses a health hazard to the laboratorian 
and. potentially, to the environment. Microbiology 
laboratories can purchase commercially available 
control products which contain whole organisms or 
extracts of organisms. These products are generally 
available as lyophilized suspensions or solubilized 
extracts. These control materials typically require 
reconstitution or dilution steps or other manipulative 
procedures prior to their use in an assay, and may 
pose hazards of inf ectivity to the laboratorian upon 
reconstitution. The useable lifetime of reconstituted 
suspensions or solutions of microbial control products 
is short. Such preparations may settle or aggregate 
on storage. Degradation products, including proteo- 
lytic enzymes, present in reconstituted control 
materials may alter the antigenic properties of the 
product thereby diminishing the immunoreactivity of 
the control product in a time-dependent fashion. 

Methods of preparing dried materials con- 
taining clinical reagents are described in U.S. 
Patent 3.721.725. issued March 20. 1975. U.S. Patent 
3,928.566. issued December 23. 1975. and U.S. Patent 
3.932.943. issued January 20, 1976. all to A. R. Briggs 
et al.. and in U.S. Patent 4.211.015. issued July 8. 
1980. to T. H. Adams, et al. The Briggs et al. patents 
disclose the use of a f reeze-spraying process followed 
by lyophilization to prepare powder blends containing 
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biological materials dispersed uniformly throughout 
the blend. These materials include pharmaceuticals, 
proteins, enzymes, gelatin, serum and plasma. U.S. 
Patent 3.721.725 suggests that tablets can be. formed 
from these dried blends. U.S. Patent 4.211.015 
describes a method and apparatus for the preparation 
of frozen particulates from liquid feedstock to pro- 
duce lyophilized blends containing uniform distribu- 
tion of biologically active substances such as pharma- 
ceuticals, proteins including antigens, antibodies and 
enzymes, organisms including bacteria *nd viruses, and 
body fluids. The described process is not amenable to 
retaining the antigenic determinants of inactivated 
organisms. 

Berman et al. described the preparation of 
tablets containing antigens and antisera for use in 
diagnostic laboratories [Berman et al.. J. Clin. 
Microbiol.. Volume 5(4). 492-493 (1977)]. Tablets 
were formed from f ree2e-dried concentrated antigen or 
antiserum preparations with Nacl added to provide 
adequate bulk. Each of the antigen tablets prepared 
contained a quantity of material sufficient to prepare 
20 mL of antigen preparation upon rehydration. "This 
process is not suitable for production of single dose 
tablets. 

There are no currently known procedures for th 
preparation of inactivated microorganisms which either 
during preparation or upon reconstitution retain those 
antigenic determinants, present in or on the viable 
microorganism, necessary for immunorecognition. 

Microbiological assays are generally designed to 
yield positive results with a minimum of antigen. 
Immunoassay detection sensitivity as low as 10~ 13 M/L 
is not uncommon. This requires that minute quantities 
of antigen be present in each single dose tablet. The 
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use of these materials as control products requires 
that these minute quantities £ antigen be present in 
each tablet in identical quantities. Ther is demon- 
strated need for the preparation of small quantities 
5 of antigen, representing a single assay equivalent, in 
a tablet form with the reproducibility required of a 
control product. 

It i6 the purpose of this invention to prepare a 
non-infective tabletted control product for use in 

10 monitoring the performance of assays used to detect 
the presence of microorganisms in a sample. The 
quantity of biological material in each tablet should 
be adequate for a single determination and. preferably, 
the tablets should be applicable directly in the assay 

15 with no need for predissolution or dilution. 

DISCLOSURE OF THE INVENTION 
A process for preparing tablets of microbiologi- 
cal substances containing inactivated microorganisms 
20 and substantially the same antigenic determinants as 
the infectious microorganism comprising the steps of: 
a. preparing a suspension of said micro- 
organism and determining its concen- 
tration; 

25 b. inactivating the microorganism; 

c. preparing a dried blend of the 
inactivated microorganism with 
excipients; and 

d. tabletting the blend prepared in step 
30 (c) to contain the desired amount of 

antigenic determinants. 
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DESCRIPTION OF THE INVENTION 
Organisms can be grown using routine microbio- 
logical techniques under nutrient and environmental 
donditions necessary to 'support their growth. # After 
an adequate number of microorganisms/ such as bac- 
teria, virucee. chlamydia, mycoplasma, protozoa and 
rickettsial are present* they are suspended in an 
aqueous buffer solution. The concentration of 
microorganisms in the suspension dan be estimated 
spectroptiototoetrically and adjusted to the target 
concentration as needed. An aliqlibt of r/his 
suspensioh is held for" subsequent ^tiariiif ication of 
the actual concentration of organisms. 

The remainder of the organism 6tfst>eh6i6ri can b'e 
inactivated by any ' of several techniques known to 
destroy viability arid result in inactivated microOr- * 
ganisms . By inactivated microorganisms f 6 ' meartt the ~ * T 
product resulting from the inactivation process;" It ; { 
is the product of the d isruption of the toictoorgj jLi^gL 
and included the antigenic determiftints 'Originally ; * 
present in or on the microorganism and* ^nzyxries bucK as 
proteases, nucleases, lipases. Such techniques iriclud 
exposure to heat , ultraviolet radiation (either alone 
or in coh junction with 6ther agents such a r s 'psoralen) . 
specific antimicr6bial ; agents, gases 1 Nuchas oxygen ' 
for microorganisms sensitive to oxygen, etc. 

After inactivation of the suspension, in aliquot 
is placed under conditions necessary to support growth, 
preferably oh culture plates, to ascertain that the 
inactivation process was effective. In parallel, an 
aliquot of the original suspension collected prior to 
inactivation is subjected to the same growth conditions 
to monitor those conditions as Weil as t6 provide a 
means to quantify the number of Viabl organisms in 
the original suspension. 
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A dried bl nd containing tablet excipientB and 
inactivated microorganisms can be prepared using 
standard physical pharmacy techniques. Excipients are 
chosen from materials which are soluble in aqufeous 
5 solution and do not interfere with the assay for which 
the tablets will be used. Preferred excipients are 
chosen from jjie_s accharide s and include sorbitol. 
^ annit -° 1 AJ ^ ltose * lactose. (6extzah 9 ^ inositol, glucose 
ana_Jucrose/ Preferred techrtiquks---f^r formulating the 

10 dried blend include fluid bed spray granulation in 

which a suspension of microorganisms is sprayed over a 
bed of solid excipient fluidized by the passage of 
high velocity air or inert gas through the excipients 
and freeze spraying in which a solution of excipient 

15 and microorganisms is sprayed into a container with a 
moving bath of low boiling liquid such as fluorocarbon 
refrigerant and lyophilizing the resultant frozen 
droplets. The resultant blends can be sized to obtain 
particle 6izes appropriate for tabletting by passage 

20 through, for example, a 20-30 mesh screen. The addi- 
tion of. for example, polyethylene glycol at a pre- 
ferred concentration of approximately 5\ by weight by 
V-blending facilitates the subsequent tabletting 
operation by acting as a lubricant. 

25 Tablets of the desired size, weight, and hardness 

can be formed from the dried blend UGing a standard 
tablet press such as a Stokes rotary press. Tablet 
size and weight are chosen for the particular require- 
ments of the assay. Tablet hardness usually represents 

30 a compromise between fragility and dissolution rate; a 
range of 1000+300 grams as measured on a Key Interna- 
tional hardness tester HT-300 is preferred. Tablets 
usually are stored protected from moisture. 

The amount of inactivated product required to 

35 yield the desir d r sponse in an immunoassay can be 
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d t mined in two ways, in method l. a series of 

dilutions of the suspensi n of inactivat d microor- 
ganisms is tested in the immunoassay and compa^r d to 
standard suspensions of inf ctious rganisms. In 
method 2. a series of tablets is prepared containing 
varying amounts of inactivated product. These tablets 
are then tested in the immunoassay and the results 
compared to results obtained with suspensions of 
Infectious organisms. The amount required will be 
dependent upon the assay sensitivity and the require- 
ments of clinical utility. 

All previously utilized processes involved the 
introduction of potentially infective materials into 
the blending apparatus and the degradation during pro- 
cessing of antigenic determinants (molecular markers) 
present in or on the infectious agent (microorganism) 
prior tp. inactivatioa. -Such degradatit>n^w6uld result^' 
from the "self -digestion- of the antigenic determinants 
by the enzymes which are part of the homogeneous 
environment created by the inactivation process which 
disrupts; -thsv mic* oocg*i&s&t% * The ' l aWa-tfta$e x T*aH J Hd " u -* 15 
by the process of this invention is that the in*cti- » • - 
vated microorganisms introduced to the blending pro- 
cess are noninfectious. The unexpected advantage is 
that the inactivated microorganisms retain their 
biological activity (antigenicity) with respect to 
assay determination after the blending and tabletting 
operations. Shearing forces created during spraying 
processes, proteolytic activity present in the liquid 
suspension and the exposure of the suspension to 
ambient or elevated temperatures during fluid bed 
spray granulation process, surprisingly, do not result 
in the loss of antigenic activity. While using a 
technology such as described by Berman et al.. supra, 
in which the antigen preparation is frozen as a bulk 
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liquid and lyophilized, al60 -diminishes: lose c*f «a»i;i-* ;■ 
genicity. it has the inherent disadvantage of no.t/be.ing 
suitable for the preparation of. tablets yielding a 
single assay equivalent of antigen* .upon reconsf itutipa 
5 of the freeze-dried material. : n . 

' : \ ' Example . ; j \ - . 

clinical -isolate of . Neisseria gonorrhoeae was • 
grown on chocolate agar plates.* A -microbiological 
10 loop was .used to transfer .colonie-s to phosphate buf- 
fered saline (PBS). pH 7.4. - ^Colonies were added to 
the PBS until, an optical density of 0.15 at 650nm was ? 
attained. An aliquot of .the suspension was held for 
subsequent plating and the remainder of the suspension 
15 was placed in a boiling -water bath for five minyte6. : 
The- aliquot of suspension removed prior to heating .was 
diluted 1:1000 and streaked on. chocolate agar plates, 
A total of 20 .plates ; were inoculated with 0.1 mL each ^ 
of heated suspension (undiluted),. .The remainder,; of 
20 the heated suspension was :stor$d -at . -70°C, All plates 
were intubated at . 37 °C under 5-?10\ GO z f or 48 fcourP;. 
and ^inspected for -grovt>h ,i of N. gonorrhoeae .= B*£?ed on 
the number of colonies counted ,qb plates containing; 
the unheated suspension, -the original : suspension. 
25 contained 2.43 x 10 8 -colony forming units (CFU)/mL. . 
No growth of N. gonorrhoeae was -detected : on any pf . ttie 
20 prates inoculated with the heated ; (inactivated) — 
suspension. Enzyme immunoassays were ^performed ona , 
series of .dilutions of heat-inactivated gonorrhoeae . 
30 In these assays, samples were incubated with absolution 
of a conjugate of monoclonal antibpdy specific for.. 
N. gonorrhoeae and horseradish peroxidase, and a solid, 
support coated , with the same monoclonal antibody. 
After washing the immune-complex sandwich formed on 
35 the solid support, it wa.s incubat d with hydrogen 
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peroxide and t tramethylbenzidine. The development f 
a blue color Indicated the pr sence of N. gonorrhoeae 
in the sampl . Th intensity of color formation, 
which can be quantified by its absorbance at 6^Bnm. is 
related to the concentration of organism in the sample. 
The results of the assay on the above series of dilu- 
tions of inactivated N. gonorrhoeae Indicated that 
inactivated product resulting from 1 x 10 6 organisms 
per tablet would yield the desired absorbance. 
Using the relationship: 

M x n 

V - 

axe 

where 

V « volume of suspension required (mL) 

M - weight of blend to be prepared (grams) 

n m number of organisms required for inactiva— 

tion, per tablet (CFU) 
m « weight of each tablet to be prepared (grams) 
C » concentration of organisms in suspension 
prior to inactivation (CFU/mL) # 
it was determined that to prepare 500g of dried blend 
to be formed into O.OBOg tablets containing the inac- 
tivated product resulting from 1 x 10 6 organisms each, 
from a suspension containing 2.43 x 10 8 CFU/mL prior to 
inactivation. 25.7 mL of the suspension would be 
required. 

The frozen suspension of heat-inactivated 
N. gonorrhoeae was thawed and a 25.7-mL aliquot was 
diluted to 125 mL with purified water. The diluted 
suspension was sprayed at 3 mL/minute over a f luidized 
bed of 475g so rbitol in a fluid bed spray granulation 
apparatus (Aeromatics. l kg unit) at an atomization 
rate of three bars. An additional 25 mL of purified 
water was sprayed to clear the lines. The blend was 
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driea for 40 minutes, while fiuidizing; Product ! r 
temperature was maintained at 30-35°C throughout the 
spraying and drying operation. A total of 469 »6g 
product was collected and sized through a No. *30 mesh 
screen. 

Polyethylene glycol (Carbowax 6000, 24.72g, S\ 
w/w) was added to the product and mixed by V-blending 
for 8-10 minutes. 

Tablets were formed on a Stokes ta blet pre ss at 
targets of 0.0804_2g. width 0.219 inches, height 0.096-' 
0.156 inches, hardness 1000+200g (Key International 
HT-300). Actual values were 0.080+0. 3Bg. 0.136+0.001 
inch thickness, 1072;tll7g hardness. Tablets were 
stored in a desiccator at 2-8°C. 

The performance of. the tablets prepared and 
background due to tablet excipients were determined 
using the enzyme immunoassay described above. Results 
are presented in Table 1 below. In an assay carried 
out in absence of gonorrhoeae . tablets containing 
80 mg of sor bi tol a nd 4 mg of Carbowax 6000 were 
tested. The absorbance at 658 nm was found to be 
0.043, a level considered not to be an interferant. 
The data presented in Table 2 below, when compared to 
the results shown in Table 1 for the tablets of this 
invention, show that these tablets do contain the 
desired and preselected amount of antigenic deter- 
minants. (The data for Table 2, average of three 
determinations, were obtained with suspensions of 
viable, infectious N. gonorrhoeae .) 
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RESULTS OF ENZYME IMMUNOASSAYS WITH TABLETS 

- • 



SAMPLE 

Tablet #1 
Tablet #2 
Tablet #3 
Tablet #4 
Tablet #5 
Mean + SD 



ABSORB ANCE AT 658 nm 

O.3035 
0.3026 
0.2945 
0.3314 
0.3853 

0.323 ± 0.037 



TABLE 2 



RESULTS OF ENZYME IMMUNOASSAYS 
WITH INFECTIOUS SUSPENSIONS 



No. of Organisms 



2.98 X 10 
2.98 x 10 ! 
2.98 X 10^ 



Absorbance at 658nm (+. SD) 

1.020 (± 0.104) 

0.267 (± 0.012) 
0.067 (+ 0.022) 
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CLAIMS 



1. A process for preparing tablets of microbiological 

substances containing inactivated microorganisms and 



substantially the same antigenic determinants as the 
infectious microorganism before inactivation, which process 
5 comprises 

(a) preparing a suspension of said micro- 
organism and determining its concentration; 

(b) inactivating the microorganism; 

(c) preparing a dried blend of the inactivated 
10 microorganism with excipients; and 

(d) tabletting the blend prepared in (c) to 
contain the desired amount of antigenic 
determinants - 

2. A process according to claim 2 wherein the 

15 microorganism is selected from bacteria, viruses, chlamydia, 
mycoplasma, protozoa and rickettsial 

3. A process according to claim 1 or 2 wherein the 
excipient is a saccharide. 
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